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POSITIONS AND AREAS OF SUNSPOTS-Continued PROVISIONAL SUNSPOT RELATIVE NUMBERS FOR 
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6 - - - - - - - 
7 - - - - - - - 
8 _ _ _ _ _ _ _  
9 _ _ _ _ _ _ _  
lo------  

Mean daily area for 30 days, 1,430. 

124 16 97 26 c 84 
127 17 _ _ _ _ _ _ _ _ _ _ _ _  27 Ec I09 

d 113 1s lciwcc91 28 d 137 
ad 116 19 89 29 an 134 
a 104 20 aa - _ -  30 a 118 

= Not numbered. 
Plate quality: P, poor; F, fair; 0, good, VO, very good. 

JUNE 1939 

[Dependent alone on ObServations at Zurich] 

[Date furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich, 
Smitcerland] 

a-Passage of an average-sized group through the central meridian. 
b=Pssage  of B large proup throu h the central meridian. 
c=New formation of a ErouU devefoping into a middle-sized or large center of activity: 

E. on the enstem part of the sun's disk; W. on the western part; M. in the centralcircle 
zone.. 

d =  Entrance of a large or average-sized center of activity on the e s t  limb. 

AEROLOGICAL OBSERVATIONS 
[Aerclogical Division, D. hI. LITTLE in charge] 

By B. FRANCIS DABHIELL 

The 646 upper-air observations of atmospheric pressure, 
temperature, and humidity macle by airpla.nes and radio- 
sondes in the United States, Canada, Bermuda, the north 
Atlantic, Canal Zone, and Hawaii, during the month of 
June 1939, are shown in tables 1 and la .  The pressures 
and temperatures, as well as resultant-wind directions 
and forces, are indicated on chart's VIII, IX, S, and XI. 
Isentropic data for June are shown on chart XI. Tables 
2 a.nd 3 present certain upper-air wind observat'ions, cqnd 
table 4 shows the mean height of t!ie tropopause during 
the month. A complete descliption of these charts aad 
tables will be found in the January 1939 issue of the 

In  t,he lower levels of the atmosphere (up to 5 kilo- 
meters) where observations are obtained both by a.ir- 
planes and radiosonde, all stations but one computed 
monthly means a t  5 kilometers. Of a.11 radiosonde ob- 
servations launched at the siirface 40 percent reached 
19 kilometers and 5 stat'ions were able to compute means 
for 21 kilometers. Individual ascents to 23 kilometers 
were made at  all stations, and one flight over the north 
Atlant.ic rea.ched 24 kilometers. 

A p e n t  area of low menn atmospheric pressure pre- 
a i l e d  during June north of the United St,ates across 
southern Cmacla and stretched indefinitely northeast of 
the Hudson Bay region. This pressure distribution is 
shown on charts VIII, IX, X, and XI.  In  the United 
States, however, the lowest mean pressure a t  t,he 5,000- 
foot level (1,524 met,ers-chart VIII) w8.s recorded on 
Mount Washington, N. H., while relatively low mean 
pressures prevailed over the northern Rocky Mountain 
region. At 3, 4 ,  and 5 kilometers, lowest mean pressures 
were noted over Spokane, Wash., and highest pressures 
over the Southeast, part,icularly Pensacola, Fla., and 
Norfolk, Va. This distribution varied somewhat from 
that noted during the preceding spring and winter months 
when Sa,ult Ste. Marie, Mich., recorded the lowest pres- 
sures in the United States. 

M O N T H L Y  WEATHER REVIEW. 

Above 5 kilometers, where only radiosonde observa- 
t,ions are made, lowest. mean pressure occurred qver 
Fargo, N. Dak., and highest pressure over Nashville, 
Tenn., a t  all levels from 6 to 19 kilometers. Mean pres- 
sures a t  Washington, D. C., a.nd St. George's, Bermuda., 
were nearly the same for nll levels. The latter, however, 
averaged slightly lower. Over the north Atlantic ocean, 
between 40' and 43O N. and 47O and 53O W., mean pres- 
sures at  all levels were slightly higher than t,hose recorded 
over Halifax, Nova Scotla, hut coiisiderahly lower than 
t,he pressures not,ed a t  St. George's, Bermuda. 

Chart,s VIII, 1 9 ,  X, and XI show the mean tempera- 
t'ures for June a.t 1.5, 3, 4, and 5 ldometers, respective,ly. 
Mean low temperatures occurred over the same. areas 
where lowest mean pressures were noted .wit8hm the 
United States. Mean temperatures were highest over 
El Paso, Tes., a t  1.5, 3, and 4 lrilometers, and over 
Pensacola, Fla., a t  5 kilometers. Snn Diego, Calif., was 
warmer than Pensacola, Fla., a t  1.5 and 3 kilometers. 
A t  5 kilometers the lowest mean free-air temperature was 
-14.4' C. over Spokane, Wash. This was slightly colder 
than in t'he preceding month and decidedly lower than in 
the corresponding month of 1938. 

The lowest free-a,ir temperatures for June were re- 
corded over Sault Ste. Marie, Mich., at  the surface; over 
Seattle, Wmh., from 0.5 to 2.5 kilometers; Spokane, 
Wash., a.t 3, 4, and 5 kilometers; Fargo, N. Dak., from 
6 to 12 kilometers; Washington, D. C., a t  13 a.nd 14 kilo- 
meters; Okldioma City, Okla., from 15 to 18 kilometers; 
and over Washington, D. C., a t  19 kilometers. The 
lowest mean temperatures for June we,re recorded over 
St. George's, Bermuda, a t  12, 13, 14, 15, and 16 kilometers. 

While all stations (tables 1 and la)  were warmer in June 
than during the preceding month of May in the lower 
levels, the current month was colder in the higher levels. 
This was particularly noticeable above the 13-kilometer 
level over all stations except Fargo, N. Dak. 
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Above 5 kilometers the lowest mean temperature re- 

corded in the United States during the current month wa.s 
-67.2' C. over Oklahoma City, Okla., a t  16 and 17 kil- 
ometers. This was exceeded, howe.ve.r, over St. George's, 
Bermuda (-6S.l' C.) a t  t,he same level. Mean t,empera- 
tures for June mere lower a t  all racliosonde stations than 
in the preceding nionths of March, April, and May. The 
mean of -66.9' C. over Washington, D. C., a t  17 kilo- 
meters was the 1owe.st recorded sinc.e November 1838, and 
that at Sault Ste. hhtrie, hfich. (-60.7' C.), has h e n  
exceeded but twice-in August 1935 (-61.8' C.) and 
March 1939 (-60.S' C.). The lowest niean teniperature 
for the current month over Oklahoma City, Okla. (-67.2' 
C.), was the lowest recorded t,here since December 193s 

The mean relative humidity in t,he free air for June was 
high a t  most levels, part,icularly from the surface tip to 
2.5 kilometers. Pensacola, Fla., and Seattle, Wash., had 
the highest me,an humic1it)y a t  all levels up t,o 1.5 kilonie- 
ters; Norfolk, Va., a t  2 and 2.5 kilometers; Billings, hlont., 
at 3, 4, and 5 kilometers; and Waslington, D. C., from 
6 to 9 kilometers, inclusive. Humidity was low, however, 
over San Diego and Oakln.nc1, Calif., above 2 kilometers, 
and over El Paso, Tex., a t  all levels. 

June resultant-wind direct,ions ancl velocities, computed 
for 114 stations in the United States, Canada, Mexico, and 
Cuba, are given on charts VIII, IX, S, and XI (1.5, 3, 4, 
and 5 kilometers, respectively). Included in the above 
are data from two new st,nt,ions-Camden, N. J., and 
Elkins, W. Va. At the close of the fisc.al year the Weather 
Bureau was conducting regular pilobballoon observations 
at  94 stations within t,he United States (shown on the 
charts), 1 in Puerto Rico, and 4 in Alaska. A selected 
list of stations for which result'ants have been computed, 
based on 5 p. ni. (E. S. T.) observations, is give.n in tn.ble 3. 

Maximum a1t.itudes reac.hed by pilot bn.lloons in the 
United States during June showed little variat,ion from 
the previous month. At, 33 pe.rc.ent of the stations the 
maximum altitudes failed to exceed 10 kilometers; 4s per- 
cent reached from 10 to 15 kilometers; and only 3 percent 
passed 30 kilometers. The highest alt,itude reached was 
21,040 met,ers over Wichita, Kans., but this was esceeded 
by a flight of 21,1S6 me,ters a t  San J u m ,  Puerto Rico. 
During June, however, masimuni altitudes obtninetl a.t 
Rapid City, S. Dak., Wichita, Kans., Houston, Te,x., Ely, 
Nev., a.nd Havre,, Mont., were cousidera.hly gre,ater than 
those reached in May. 

Conditions favorable for long balloon observations a t  
high altitudes existed on June 3d along the Middle Atlniit,ic 
coast; on the 5t8h 0ve.r t>he Gmat Lakes and thence south- 
ward to Tennessee; on the 8th in Florida; and during t,he 
last week of June drnost. generally elsewhere. An example 
of the progressive momment of such favomble c.onditions 
as not,ed in t8he Pacific nort,hwest shows that niasiriiuni 
a1t)itudes were reached on the 27th a t  Seattle., Wash.; on 
the 23th a t  Spokane, Wmh.; on t,he 29th a t  Missoula, 
Mont.; and at, Billings, Mont., on the 30th. Similar sit'u- 
ations e.lsewhere in the country have been noticed during 
June nnd preceding mont,hs of this year. 

Resulta.nt winds for June, based on 5 a,. m. (E. S. T.) 
obeervstions (charts VI11 and IS) showed that the direc- 
tions at  1.5 and 3 kilometers were from the sout'hwest 
quadrant in 53 percent of all cases. The 5 p. m. (E. S. T.) 
resultmt directions (chxts X and SI) at, 4 and 5 kilo- 
nieters had sout,liwesterly compor~ent~s in 53 percent of all 
observations. Southb-esterly result.ant,s prevailed almost 
generally a t  1.,5 kilometers eswpt over New England, New 
York, Pennsylvania, California, and Canada, where the 

(-68.4' C.). 

winds were from the northwest quadrant. In  Cuba, 
southern Florida, hlexico, and on the Gulf coast, the 
voiricls were southeasterly. At 3, 4, and 5 kilometers the 
same situation prevailed except that winds with north- 
westerly components were noted a t  points as far south as 
North Caroliua over the extreme East. Winds with 
northeasterly coniponents occurred over San Antonio, 
Tes., at  3, 4, ancl 5 kilometers, and a t  Jacksonville and 
hliami, Fla., a t  5 kilometers. 

Wind directions for June were more southerly in most 
cases than riming the preceding month of R h y ,  except in 
Cttliforniit aiicl a few northeim Rocky Mountain stations 
where the winds were more northerly. Resultant wind 
velocities during the current nion th were generally higher 
than in May. Large increases in velocity over the pre- 
vious month were noted a t  Cheyenne, Wyo., Huron, S. 
Dnk., Las Vegas, Nev., hiedford, Oreg., Oklahoma City, 
Okls., Omalin, Nebr., Reno, Nev., and Salt Lalie City, 
LJt:ih. Righest velocities were confined to the northern 
sild eastern sections of the country, as well as to  the Rocky 
hlountain region a t  5 kilometers. 

Comparing the 5 a. m. (E. S. T.) resultant winds with 
no;.mals for a limited number of selected stations, it was 
found that the wind directions a t  the 1.5- and 3-kilometer 
levels departed but little from normal. However, large 
departures in a counterclockwise rotation from normal 
were noted at, Cincinnati, Ohio, Fargo, N. Dak., Key West, 
"I?., Nashville, Tenn., St. Louis, Mo., Saiilt Ste. Marie, 
hlich., and Seattle, Wash. At Key West, Fla., the June 
directions were 119' and 114'. as compared to the nor- 
mals of 148' and 170' at  1.5 and 3 Idometers, respectively. 

Sault Ste. IIarie, hGch., showed the greatest velocity 
departures from normal-3 meters per second a t  1.5 and 3 
kilometers. Elsewhere velocity departures from normal 
were not so pronounced, but in practically all cases the 
June result ant velocities were slightly higher than the 
normal a t  these two levels. 

Also comparing the 5 p. m. (E. S. T.) observations at 4 
and 5 kilometers (charts S nnd XI), as  well as those a t  all 
levels (table 2 ) ,  with the established 5 a. m. normals, 
little variation from normal for June was noted. All, 
however, were iiiore south~~rly by counterclock\$ ise orien- 
tlttioris away from the normal directions. Howexver, a t  
Atlanta, Gn., C'incinnati, O., Houston, Tes., Nashville, 
Tenn., Omalin, Nebr., and Oklahoma City, Okla., large 
clepirt ures occurred. These also were by counterclock- 
u ise rotations away from the normal direction. 

Individual maximum velocities for June are shown. in 
table 3. Between the surface and 2.5 kilometers a mnd 
speed of 45.3 meters per secoiid was recorded a t  Modena, 
ITtdi, on the 15th. Between 3.5 and 5 lrilometers a 
velocity of 67.4 ni. p. s. occurred on the 3cl over Reno, 
NPF'., a t  3.9 kilorii rs. But, above 5 kilometers, a t  
Miami, F h . ,  a niaxiiiiuni wind speed of 73 meters per 
second from the North was recorded at  20.6 1dometers.on 
the Sth. This appears to be the first time such a high 
velocity has been recorded in Florida in the upper air. 

M E A N  MONTHLY I S E N T R O P I C  C H A R T  

The mean isentropic chart (chart SII) for June l%?, 
8=310, is typical of summer charts, with a large anti- 
cyclonic tongue extending from the plateau enstu:ird to 
Toron to, and another tongue extending nortlieastwwd 
along the coast. A third, smaller tongue extends through 
the central hlississippi Valley. 

I This chart and the following discusion hare been prepared by the Air Mass Section 
of the IvIcteorological Research Division. 
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The depnrture of precipitation from riornial shows only homa, Iowa nnd hfirmeso ta seem to correspond roughly 
a rough correlation with the moist tongues. Over the to large up-slope wind components in these regions. The 
western plateau and for some distance eastward there is a same is true of the excess rainfall in Indiana and Ohio, 
general deficit in rainfall which seems to have no relation and on the central Gulf coast. The two large areas of 
to the large moist area prevailing over the plateau in deficient rainfall in the i\Iississippi Valley and New 
sunimer. The large excesses in precipitation over Okln- England correspond to downslope winds. 

TABLE l.-ilfean free-azr barometric pressurcs (P.) in  nib., teniperaturcs (T.)  in  "C., and relative huntidities (R. H . )  in prrcent obtainrd by 
airplanes during June 1939 
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TABLE la.-AIean free-air barometric pressures (P)  in  mb., lemperafim-s (T )  in "C., and relative hlimidiiies ( R  H) in percent obtained by 
radiosondes during June 1939 
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1 Operated b y  Massachusetts Institute of Technology. 
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5,000 ....................... 
6,ooo ....................... 
7000 ....................... 

9.ooo~ ...................... 
10,000~ ..................... 
11.000 ...................... 
13,000 ...................... 
13,000 ...................... 
14,000 ...................... 
15,000 ...................... 

17,000 ...................... 
18,oOO ...................... 
19,ooO ...................... 
20,000 ...................... 
21,000 ...................... 
.,000 ............................ 

2:500 ....................... 
3,000 ....................... 

8:ooo~ ...................... 

16,000 ...................... 

30 
30 

B 
28 
28 
2s 
7.3 
2s 
27 
24 
23 
22 
m 
20 

19 
17 
14 
12 
8 

30 

?n 

TABLB la.-Mean free-air barometric pressures (P )  i n  mb., temperature8 (T) i n  OC., and relative humidities ( R  H )  i n  percent obtained by 
radiosondes during June 19S9-Continued 

Stations and elevations in meters above sea level 

At  Sea 8 (5 m.) I Halifax, N. 8.2 (5 m.) Sault Ste. Marie, Mich. 
(221 m.) Washington, T). C.' (13 m.) Omaha, Nebr. (300 ni.) 

- 

i 
L 

1,015 

- 
956 
9M 
847 
797 
750 

622 
548 

4!!0 
3R6 
318 
27.5 
237 

174 
149 
127 
1oR 
91 
7s 
66 
56 

705 

4fin 

m3  

_ _ _ _ _ _  
__.._. 

- 
A c .- 

E n 

.- a 
d 

B - 
86 
74 
fi9 
i o  
6s 
65 
60 
60 
62 
61 
56 
57 
57 

..... 

..... 

..... 

.._.. 
__.-. 
._.._ 
..... 
..... 
_. ._ 
..... 
..... 
..... 
___-. 

I- - 

2 
0 
k 
- 
L .  015 
(IW 
906 
854 

i58 
i13 
631 
556 

805 

490 
430 
376 
3?i 
2S4 
246 
21 1 

153 
130 

93 
79 
67 
57 

1 so 

i i n  

- 

c s 
8 
e 

i - 
19. 5 
19.0 
17. fi 
15.0 
12. R 
9.5 
7. 1 
2. 1 

-3.8 
-9. F, 

-1s. 1 
-21.5 
-29.2 
-37.0 
-44.9 
-5?. 7 
-59.5 
-64.2 
-65.6 
-66.5 
-66.9 
-66.0 
-64.5 
-62. 8 

L 

d 

2 3  

s 
o m  
0 .-o - a  

.G 

z - 
20 
20 

30 
2n 
30 
20 
20 
20 

2n 
20 

19 
19 
17 
16 
14 
14 

m 

20 

m 

ia  
i n  

R 
6 
6 

.___. 

m 

Y 
B 
E 

s" 
i 

-I- --I-I-I- 
I, 015 

901 

,ni 

956 

8.49 
799 
752 

621 
550 
483 
113 
369 

277 
231 
205 
176 

128 

92 
i S  
fi7 
57 
4s 
42 

* -  

320 

150 

in9 

976 
954 
900 
849 

754 

623 
554 
488 
428 
3i4 
325 
232 
243 

1 iS 
152 
129 

son 
710 

zns 

i i n  
z3 
89 
67 
56 
48 

19. 2 
19. !I 
IS. 4 
16. 3 
13.4 
1;. 5 

-in. s 

I .  I 
1.9 

-4.2 

-17.2 
-24. I 
-32.2 
-39. 1 
-46. 5 
-s2. 5 
-58.4 
-61.4 
-62. 6 
-64.2 
-65.2 
- E 4  3 
-62.3 
-fin. i 
-58.9 

n.5 
76 
69 
63 
60 
59 
55 
51 
48 
46 
44 
42 

38 
40 

_ _ _ _ _  
._._. 
..... 
._._. _ _ _ _ _  
..... 
..... 
..... 
..... 
__..- 
.___. 
._.__ 

27 
2: 
27 
27 
27 
27 
27 
27 
27 
27 
27 
n 
27 
27 
26 
2.5 
25 
23 
21 
17 
14 
9 
8 
6 

30 
30 

30 
30 

30 
30 

30 
29 
28 
28 
28 
27 
27 
27 
27 
26 
25 
24 
23 
19 
14 
11 
5 

........................... 

........................... _ _ _ _ _ _  .__.___ .______ ._.-.- I l l  
3 Navy. 
a Soundin 

Observations taken about 4 a. m. 75th meridian time, except h y  Navy stations along the Pacific coast ond Hawaii where they are taken a t  dawn. 
N o T E - N ~ ~ ~  of the means included in this table are based on less than 15 surface or 5 standard-level ohservations. 
Number of observations refers to pressure only as temperature and humidity data are missing for some observations at  certain levels, also, the  humidity data are not used in daily 

made b y  U. 9. Coast Guard Cutters Champlain and G e l a n  of International Ice Patrol. T h e  observations a t  sea were made in an area extending from lalitudes 40' 
to 43O N. a n d T o m  longitudes 4i0 to 53' W. Humidity data will be puhlished at a latrr dste. 

observations when the temperature is below -40' C. 

TABLE 2.-Free-air resultant winds based on pilot-balloon observatiom made near 6 p .  m. (E. S. T.) during June 1939 
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TABLE 2.-Free-air resultant winds based on pilot-balloon observations mads near 6 p .  m. (E.  S .  T.) during June 1939-Continued 

Eection 

Altitude 
(meters) 
m.  s. 1. 

- 
R 
Y .- 
e" 

R 
2 

I 

P 

.- 

Altitude 
(meters) 
m. 6. 1. 

m 
Y 

a" - 
14 
26 
8 
3 

18 
10 

26 2 
11 

TABLE 3.-Man'mum free-air wind velocities ( M .  P. S.), for different sections of the United States based on pilot balloon observations during 
Jiine 1935 

Station 

Cleveland, Ohio. 
Nrshville, Tenn. 
Miami, Fla. 
Huron. 8. Dak. 
Omaha, Nehr 
San Antonio. Tex. 
Medford. Ely, Nev. Oreg. 

A l b u q u o r q o e ,  
N. Mex. 

Northerst  I ....---. 
Ea+Ccntral'..--. 
Southesct 3 . . .  .____ 
North-Central 4---. 
Central 3 ......____. 
South-Central a- - - -  
N o r t h w c t  . _ ~  ..--.. 
West-Central B-..-. 
Southwest 9 ._______ 

36.4 
31i.4 
2% 3 
33. S 
37.0 
31.5 
29.6 
45.3 
89.0 

Surfacc to 2,500 meters (m. 8. I.) )I Between 2,500 and 5,000 meters (m.s. 1.) 11 Abovr 5.000 meters (rn. s. 1.) 

WNW-.  
WNW.. 
N E .  .-. 

ssw.--. WNW.. 

N W  __._ 
ssw-. _ _  
s n r  .... sm --... 

- 
d 
Ei 
c 

Direction 

4,420 
4,500 
3.160 

2.610 
4 . 8 ~ 0  

5.000 
5,000 
3 . m  
4.630 

WSW ... 
W ....... 
SSE ..... 
N N W _ -  
S W  .... 
WSW.-. 
W. .___. ssw .... 
N N W  ... 

11 
21 
13 
17 
16 
10 
13 
15 
1 

3,100 
2,440 
1,530 
2.150 
1,300 
1.610 

670 
2.5m 
2.500 

Pittsburgh. Pa ._... 
Nashville. Tenn.. .. 
Tampa. F l s  .... .... 
Rapid City. 8. Dnk. 
Omaha. Nebr.. .... 
Little Rock. .4rk..-. 
Bendleton, O m  ..... 
Modena. Utah _ _ _ _ _  
Sandberg, Calif.-.-- 

3s. 1 
Z5.6 

46.4 
3 i .  0 
2Y. 5 
36.4 
6:. 4 
.IO. 0 

24. 0 

I 

In 

E! 

a" 

T 

? 
Direction 

Y 

a 
.- 

- 

m a 

a" 
- 
li 
20 
14 
4 

16 
11 
S 
3 

14 

- 

Boston, Mass. _____. 
Greensboro, N. C---  
Mobile. Ala -. . . _.__ 
S. Ste Mnrie, Mlch.. 
Moline. I11 ..-.. _ _ _ _  
Little Rock, Ark.--. 
Pocatello. Idaho ..... 

I/ Reno. Nev ......-.-. 
Burhank, Calif .____. 

43.6 
27.8 
73.0 
so. 2 
51.0 
32. 1 
46.8 
64. 2 
58.0 

WNW.. w s w . . . 
N ..... 
WNW.. 
sw.. . _ _  
N ..- 
WSW ... 
IV ... .. 
WNR'.. 

F, 920 

20,620 
10.7511 
10.2s0 
13.510 
7,3m 
5, i s0  

10, M0 

13.420 

1 Maine Vermnnt. New Hampshire, Mass8chusett.s. Rhode Island. Connecticut New York. New Jersey, Pennsylvanla, and Northern Ohio. 
2 Drlawkre, hpwyland. Virginia, West Virginia, Southern Ohio, Kentucky, EastErn Tennessee, and North Carolina. 
3 South Csrolina. Georgia, Florida, and Alahama. 
4 hIichigan. Wisronsin. Minnesota. North Dakota, and Sout.h Dakota. 

6 Mississippi, Arkansas. I.ouisi~na, Okkihoma, Texas (except El Paso), and Western Tennessee. 
7 Montana Idaho, Washington. and Oregon. 

0 Southern California. Southern Nevada, Arizona. New Mexico, and extreme West Texas. 

Indiana. Illinois, Jowa, Nebraska, Kansas. and hlksollri. 

Wyomini,  Colorado. Ut.ah. Northern Nevada. and Northern California. 
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TABLE 4.-Mean altitudes and temperatures of significant points identifiable as tropopauses during June 193gg, classijied according to the' poten- 

tial temperatures (IO-degree intervals between d l  0' and 409" A.) with which they are indentzjied (based on radiosonde observations) 

Num- 
berof 
cases 

Potential tempera- 
tures 

Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mear 
alti- tem- Num- nlti- tern- Num- alti- tern- Num- alti- tern- Num- alti- tern- Num- alti- tem- 
tude pera- berof tude pera- her of tude pera- ber of tude pera- berof tude pera- berol tude pera- 
(km.) ture cases (!<m.) $ire eases B m . )  ture cases (krn.) ture cases (km.) ture cases (h.) ture  
m.s.1. ' C .  m.s.1. C. m.s.1. oc. ni.s.1. OC. m.s.1. 'C. m.s.1. OC. 

-------__-_______-__---- 

Fargo, N. Dak. Nashrille, Tenn. Oakland, Calif. O " $ ~ ~ C i t y *  I Omaha, Nehr. I I I I 

11.3 
12.3 
13.5 
14.6 
15.0 
15.6 
16.5 
16.6 
13.6 

-51.5 12 
-51.4 21 
-61.0 15 
-64.6 4 
-64.3 4 
-67.2 4 
--F.8.2 5 
-62.0 _._._. ..... 
-60.1 ..--.. 10.71x~6.~l::::::l- 

sh:zsF 1 Washington, D .  C 

10.6 
12.3 
13.5 
13.5 
14.5 
15.5 
16.0 

--I-I-I-1-1- 

-46.3 7 
-56.1 14 
-63.0 15 
-55,s 8 
-59,s 6 
-64.2 4 
-65.0 3 

8.9 -48.7 .. 
10. 3 -53.0 . . 
12.7 -55.5 
10.3 -55.4 
13. S -67. i 
. . . . . . . . . . . 
-. . . . - . . . . 
13.9 -52.0 
-. -. . . . . -. . 
- -. . . . . . . . 
11.7-55.3.. 

-. . - . 
11.8 
12.0 
13.6 
15.0 
14.9 
15.9 
16. 1 

13.6 
. . . . . 

-. . . . . 
-56.7 
-53.6 
-G3.1 
-69.9 
-63. S 
-67.0 
-65.3 

-61.5 . 
. . . . . . 

10.4 
12.3 
13.2 

14.5 
15.5 
16.5 

11.0 

-45.4 12 
-55.2 16 
-69,s 12 

-62.4 2 
-64.0 2 
-67.8 2 

-53.9 2 

10.7 
12.0 
13.0 
13.6 
13.6 
15.6 
15.4 

-50.3 11 
-55.3 16 
-58.8 13 
-59,s 6 
-53.5 5 
-65.5 1 
-60.5 2 

___. . 
1 

10 
15 
10 

A 
5 
5 
4 
1 

12.1 
12.9 
13.9 
14.9 
17.7 
16.0 
16.4 

13.9 

-56.9 7 
-62.2 9 
-65.9 11 
-89.3 4 
-71.6 2 
-70.0 ..-.-. . 
-69.0 3 

............ 1 
-63.9 ._____ 

11.1 

12.8 13.5 
14.4 
14.8 

16.5 

16.0 13.2 

. . . . 

-50.6 

-63.1 -62.6 
-63.8 
-63.0 

-68.7 

-65.0 -60.4 

. . . . 

RIVERS AND FLOODS 
[Rlver and  Flood Divlsion, MERRILL BERNARD in charge] 

The report for June will be published in the July REvIEw.-~ditor. 

354.8 
Mean potential tem- 

perature ._____ _ _ _ _  - _ _  

WEATHER ON THE ATLANTIC AND PACIFIC OCEANS 
[The Marine Division, I. R. TANNEHILL in Charge] 

___- 

347.8 352.7 -1 332.4 366.5 354.8 

NORTH ATLANTIC OCEAN, JUNE 1939 

By H. C.  HUNTER 

Atmos heric pressure.-Pressure during June averaged 

coast of North America, but lower than normal over the 
central and northwestern portions of the North Atlantic, 
Bermuda having a deficiency of 0.06 inch. The south- 
eastern portion showed a small excess, and the north- 
eastern a large one, the average of Lerwick, Shetland 
Islands, being 0.15 inch greater than normal. However, 
over most of the eastern North Atlantic there was not so 
great an excess of pressure as during the preceding month. 

Over the higher latitudes fluctuations of pressure were 
both rapid and wide for the time of year. 

The extremes of pressure noted in available vessel re- 
ports were 30.70 and 29.35 inches. The high mark was 
recorded during the forenoon of the 21st, on an unidenti- 
fied vessel near 55' N., 23O W. The low mark was noted 
within a very few miles of Cape Race, NewfoundlanJ, 
early on the lst,  by the Brit<ish liner Caledonia. 

Table 1 shows that two far northern stations had lower 
pressure on the 14th than the Caledonia's extreme low, 
while on the 1st the Belle Isle station recorded a pressure 
of 28.64 inches. 

@clones and gales.-There were about as many reports 
of gales along and near the chief routes to northwestern 
Europe as usual during June. There were several reports 
of strong gales (force g), but none of winds of any greater 
energy. The northwestern portion of the much-traversed 
area furnished some strong-gale reports for the first week. 
The morning of the 1st found nn intense LOW, which had 
come from the interior of Canada on an easterly course, 
centered near the northern tip of Newfoundland; thence 
it turned toward the north-northeast, so that its influence 
on transatlantic vessels did not last long. Later cyclones 
of somewhat less energy caused gales soon afterward in 
the vicinity of the Grand Banks. 

practica 8 y normal near the West Indies and the eastern D:$c 
Inch 

-0.04 
+.07 
+.15 
+.03 
+.03 
+.02 
-.04 

.@O 
+ . O l  
+.Ol 

.OO 
-.06 
+.01 
+.Ol 
.oO 

TABLE 1.-Avera es, departures, and eztremes of attraosph.eric pressure 
(sea level) at se!ected stations for  the North Atlantic Ocean and its 
shores, June 1939. 

Highest 
-- 

Inchrs 
30.52 
30.71 
30.51 
30.42 
30.37 
30.21 
30.37 
30.3G 
30.28 
30.30 
30.21 
30.28 
30.12 
30.14 
30.19 

Average 
p r e s u e  Station 

- I-- Lowest 
-- 

Inches 
20.20 
29.26 
?%3d 
29.50 
29.89 
29.94 
09.86 
2s.fi.l 
29.56 
29.70 
29.62 
29.66 
29.91 
3 . 8 5  
29.77 

I 

Date 

14 
14 
28 
28 
12 
25 
26 
1 
6 
6 

23 
23 
23 
14 
14 

Julianehaab, Greenland. _ _  __. 
Reykjavik, Iceland ._..__. . .-. 
Lerwick, Shetland Islands.. - - 
Valencia, Ireland. _ _ _ _  _ _ _ _ _ _ _ _  
Lisbon. Portugal- _ _ _ _ _ _  _ _  _ _ _ _  
Madeira ... ...._..______ _ _ _ _ _ _  
Horta. Azores _...____ _ _  ~ _ _ _ _ _  
Belle Isle. Newfoundland ... -. 
Halifax, Nova Scotia .______._ 
Nantucket- - - - -. - - - _ _  .__ _ _  - .- 
Hatt.eras. - - _ _ _ _  ____________. 
hermuda ... - - - __. _ _  - - _ _  - _ _  --. 
Turks Island .... _ _ _ _ _ _ _ _ _ _ _ _ _  
Key West __.______.._________ 
Xew Orleans ____._..___._____ 

Inches 
28.82 
29.85 
29.95 
30.03 
30.06 

1 30.09 
30.20 
29.86 
29.9s 
29. w 
30.01 
30.07 
30.04 
30.00 
29.98 

Date  
~ 

23 
21 
1 
9 ; 
36 
3 
3 

27 
13 
16 
16 
21 
- 

I 

1 For 23 days. 
No~s . -Al l  data based on a. m. observations only, with departures compiled from best 

available nornials related to time of observation, except Hatteras, Key West, Nantucket. 
and New Orleans, which are 24-hour corrected means. 

Near the fortieth parallel of latitude, about the 17th to 
19th, rather stormy conditions prevailed between longi- 
tudes 6 5 O  and 35') where such rough weather is seldom met 
during the early summer. A LOW of moderate energy, 
which had come from the Lake region, was central near 
northeastern Newfoundland on the 17th, with a trough 
extending far to the southward and southwestward, and 
this and the moderately high pressure in lower latitudes 
a t  the same time were the chief factors in causing the 
strong winds. 

Tropical disturbance.-Elsewhere in this issue of the 
REVIEW is found an account of the disturbance which 
affected western Caribbean waters and the central and 
eastern parts of the Gulf of Mexico about the 12th to 16th. 
This LOW took in general a northward course and was never 
of great intensity. 


